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(54) SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To validate the transfer speed of data and to 
increase the recording or transfer amount of the data only by indicating a 
recording condition to take priority by controlling data to be transferable 
data amount on the basis of the transfer speed of image data to external 
equipment or recording medium. 

SOLUTION: When recording time is preferentially set, the data of the 
recording time are read by a control means, the transfer speed and 
remaining recording capacitance to be set to a recording medium 42 are 
discriminated, the level of a frame rate or resolution to be requested for 
sports or the like is set and the corresponding compressibility of data is 
calculated and found. On the basis of the set compressibility, a 
compressing/expanding processing part 40 performs 
compressing/expanding processing and outputs data to a 
recording/reproducing processing part 44 or transmission signal 
processing part 46. In a consecutive recording mode, the thinning rate of a 
photographed signal processing part 16 or compressibility of the 
compressing/expanding processing part 40 is controlled to be data amount 
matched to the transfer speed by a control means 22 so that the desired 
picture quality or photographing interval can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The signal processor characterized by having a detection means to detect the transfer rate to said record 
medium or said external instrument, and the control means controlled to become the amount of data which can transmit 
said image data based on the transfer rate detected by said detection means in the signal processor which carries out the 
sequential transfer of the image data obtained by the image pick-up section by carrying out the seriography of the 
photographic subject at a record medium or an external instrument. 

[Claim 2] Said detection means is the signal processor of claim 1 characterized by detecting a transfer rate by actually 
transmitting data beforehand. 

[Claim 3] The signal processor characterized by to have a detection means detect storage capacity recordable on said 
record medium, and the control means which controls the image data for said predetermined time or predetermined 
number of sheets based on the storage capacity detected by said detection means to become the amount of data 
recordable on said record medium in the signal processor which carries out the sequential transfer of the image data 
obtained by the image pick-up section by carrying out the seriography of the photographic subject by predetermined 
time or predetermined number of sheets at a record medium. 

[Claim 4] Said control means is claims 1 and 2 or the signal processor of 3 characterized by changing at least one of the 
rate of infanticide of image data, compressibility, a frame rate, and the numbers of pixels, and controlling the amount of 
data of said image data. 

[Claim 5] The signal processor characterized by having a detection means to detect the transfer rate to said record 
medium or said external instrument, and the control means controlled to become the amount of data which can transmit 
said voice data based on the transfer rate detected by said detection means in the signal processor which carries out the 
sequential transfer of the voice data obtained by the sound-collecting section by carrying out [ voice ] continuation 
sound-collecting at a record medium or an external instrument. 

[Claim 6] Said detection means is the signal processor of claim 5 characterized by detecting a transfer rate by actually 
transmitting data beforehand. 

[Claim 7] The signal processor characterized by to have a detection means to detect storage capacity recordable on said 
record medium, and the control means which controls the voice data of said predetermined time based on the storage 
capacity detected by said detection means to become the amount of data recordable on said record medium in the signal 
processor which carries out the sequential transfer of the voice data obtained by the sound-collecting section by 
carrying out [ voice ] continuation sound-collecting at a predetermined time record medium. 

[Claim 8] Said control means is claims 5 and 6 or the signal processor of 7 characterized by changing at least one of 
compressibility, the sampling number of bits, a sampling rate, and the numbers of channels, and controlling the amount 
of data of said voice data. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the signal processor which is applied to an image or an audio signal 

processor, especially changes the amount of data of an image or voice according to a data transfer rate. 

[0002] 

[Description of the Prior Art] In the digital camera which records a still picture and an animation on media, in order to 
record more image data and voice data on media, the approach of compressing and recording said data is leamed. The 
animation record digital camera which switches the compressibility at the time of compressing this data by the still 
picture and the animation, and records it on media is shown in the official report of JP,6-315107,A. Moreover, 
continuous shooting, the false animation, the still picture, and the digital camera with each mode of photography with 
voice are shown in the official report of JP,7-264530,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, conventionally, since the relation between the transfer rate to the 
record medium of image data and the amount of the image data to transmit was not clear, record which employed said 
transfer rate efficiently effectively was not able to be performed. 

[0004] This invention was made in view of such a situation, and aims at offering the signal processor which can 
perform the photography data transfer which used the data transfer rate effectively only by directing the record 
conditions to which priority is given, and record. 
[0005] 

[Means for Solving the Problem] In order to attain said purpose, according to invention according to claim 1, in the 
signal processor which carries out the sequential transfer of the image data obtained by the image pick-up section by 
carrying out the seriography of the photographic subject at a record medium or an external instrument, it is 
characterized by to have a detection means to detect the transfer rate to said record medium or said external instrument, 
and the control means controlled to become the amount of data which can transmit said image data based on the 
transfer rate detected by said detection means. 

[0006] Moreover, in order to attain said purpose, the image data which is obtained by the image pick-up section by 
carrying out the seriography of the photographic subject according to invention according to claim 3 is set to a record 
medium by predetermined time or predetermined number of sheets at the signal processor which carries out a 
sequential transfer. It is characterized by having a detection means to detect storage capacity recordable on said record 
medium, and the control means which controls the image data for said predetermined time or predetermined number of 
sheets based on the storage capacity detected by said detection means to become the amovmt of data recordable on said 
record medium. 

[0007] Moreover, in order to attain said purpose, according to invention according to claim 5, in the signal processor 
which carries out the sequential transfer of the voice data obtained by the sound-collecting section by carrying out 
[ voice ] continuation sound-collecting at a record medium or an extemal instrument, it is characterized by to have a 
detection means detect the transfer rate to said record medium or said extemal instrument, and the control means 
controlled to become the amount of data which can transmit said voice data based on the transfer rate detected by said 
detection means. 

[0008] Moreover, in order to attain said purpose, the voice data which is obtained by the sound-collecting section by 
carrying out [ voice ] continuation sound-collecting according to invention according to claim 7 is set to a 
predetermined time record medium at the signal processor which carries out a sequential transfer. It is characterized by 
having a detection means to detect storage capacity recordable on said record medium, and the control means which 
controls the voice data of said predetermined time based on the storage capacity detected by said detection means to 
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become the amount of data recordable on said record medium. 

[d009] Since according to this invention the control means controlled the amount of data of said image data and voice 
data according to a data transfer rate or storage capacity with said record medium or external instrument when 
transmitting image data and voice data to a record medium or an external instrument, it becomes possible to perform 
the photography data transfer which used the data transfer rate effectively only by directing the record conditions to 
which priority is given, and record. 
[0010] 

[Embodiment of the Invention] It explains in full detail about the gestalt of desirable operation of the signal processor 
applied to this invention according to an accompanying drawing below. 

[001 1] Drawing 1 is the block diagram showing the gestalt of operation of the electronic camera with which the image 
recording approach conceming this invention was applied. 

[0012] The optical system of an electronic camera 8 is equipped with the taking lens 10 which can adjust a focus, the 
diaphragm 12 which adjusts the quantity of light, and the solid state image sensor (CCD) 14 which changes an image 
into an electrical signal. Digital R, G, and B signal are acquired via the analog processing circuit and A/D converter 
with which the image pick-up signal acquired by CCD 14 is established in the image pick-up signal-processing section 
16. 

[0013] With the timing signal outputted from the image pick-up timing control means 18, CCD 14 and the image pick- 
up signal-processing section 16 synchronize, and are driven. In addition, since the timing signal outputted from the 
image pick-up timing control means 18 is constituted so that it can change by the command from a control means 22, it 
can control the rate of infanticide, and the frame rate and the number of pixels of pixel data free. In addition to this in 
the image pick-up signal-processing section 16, modification of image size, sharpness amendment, a gamma correction, 
contrast amendment, white balance amendment, etc. can be processed. 

[0014] R and G which were outputted from said image pick-up signal-processing section 16, and B signal are serially 
stored in buffer memory 20 temporarily through a bus line 24. 

[0015] In addition, a control means 22 extracts the brightness component in an image from the digital signal value of 
the obtained image, integrates with this about predetermined area, acquires the intensity level of a photographic subject, 
and may carry the TTLAE function to search for the exposure force (a photography diaphragm and shutter speed) 
required for photography from the intensity level of the photographic subject acquired here. 

[0016] Moreover, RAM which is the storage means which is not illustrated, and which can be v^itten, and ROM which 
memorizes the program which manages actuation of a control means 22, and the constant are prepared in the control 
means 22 interior. 

[0017] The record carbon button which is not illustrated, a function switch, a cursor key, a definite switch, etc. are 
formed in the input means 26 of an electronic camera 8, and each actuation information is sent to a control means 22. 
[0018] The microphones 28 and 28 which change a sound signal into an electrical signal at the sound-collecting section 
which is a voice recording system, The microphone amplifier 30 and 30 which amplifies the feeble sound signal 
outputted from microphones 28 and 28, The sampling rate generator 32 which generates the sampling rate specified by 
the command from a control means 22, and is generated, A/D converters 34 and 34 which sample a sound signal 
according to said sampling rate, and are changed into digital data. It has the multiplexer 38 which compounds the data 
compression sections 36 and 36 which decrease the amount of this digital data, and the right channel and left charmel of 
voice data, and is transmitted to a bus line 24. 

[0019] In order to carry out compression control of image data and the voice data by the technique represented by 
MJPEG and MPEG, to record compression / elongation processing section 40 which performs processing which carries 
out elongation expansion control of the compressed data, and image data and voice data on a record medium 42 or to 
read to a bus line 24, record / regeneration section 44 which changes data is formed. A record medium 42 may be a 
removable record medium represented by memory card and MO. Moreover, the communication link signal-processing 
section 46 used when transmitting image data and voice data to an external device by communication link, and the 
communication link timing control means 48 which controls transmission speed are established. 
[0020] In order to reproduce the image data currently recorded on the record medium 42, based on the timing signal 
which elongates the data read in record / regeneration section 44 in compression / elongation processing section 40 if 
needed, and is outputted from the playback timing control means 54 in the regenerative-signal processing section 52, it 
is changed into the signal aspect in which an output is possible to the signal and the exterior which can be displayed. 
The image which the changed signal was transmitted to the display means 56, and was photoed is displayed. 
[0021] Moreover, in order to reproduce the voice data currently recorded on the record medium 42, elongation control 
of the data read in record / regeneration section 44 is carried out in compression / elongation processing section 40 if 
needed, a sound signal is divided into each channel by demultiplexing 58, and it transmits to the data elongation 
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sections 60 and 60. Each voice data elongated in the data elongation sections 60 and 60 is transmitted to D/A 
converters 62 and 62, and is changed into the sound signal of an analog according to the sampling rate information 
emitted from the sampling rate generator 64. And after decreasing quantization distortion with low pass filters 66 and 
66, it is outputted to the exterior of an electronic camera 8 from output terminals 68 and 68. 
[0022] Photography processing of the electronic camera 8 constituted as above-mentioned is explained. 
[0023] Image formation of the image to photo is carried out to the light-receiving side of a solid state image sensor 
(CCD) 14 through a taking lens 10 and diaphragm 12. And photo electric conversion of this photographic subject 
image is carried out to the charge signal of the amount according to the amount of incident light of light by each sensor 
in CCD. A timing signal is outputted from the image pick-up timing control means 18, the sequential output of the 
charge signal accumulated in CCD 14 by this is carried out, and magnification of R of image data, G, and B signal, 
reduction processing of a noise, and processing changed into digital data are performed in the image pick-up signal- 
processing section 16. 

[0024] A control means 22 stores temporarily in buffer memory 20 the image data changed into said digital data. The 
image data stored in buffer memory 20 is extracted if needed, is serially transmitted to the regenerative-signal 
processing section 52, and is displayed on the display means 56. 

[0025] In a voice recording system, the feeble sound signal outputted from microphones 28 and 28 is amplified with 
the microphone amplifier 30 and 30, samples a sound signal with a predetermined sampling rate, and is changed into 
digital data with A/D converters 34 and 34. The right channel and left chaimel of voice data are compounded by the 
back multiplexer 38 compressed in the data compression sections 36 and 36, and the capacity of this digital data is 
transmitted to a bus line 24. 

[0026] If the record carbon button prepared in the input means 26 is pushed, it will go into the mode which photos a 

photographic subject. Then, a control means 22 performs processing which records the image data stored in buffer 

memory 20 temporarily, and the voice data obtained from a multiplexer 38 on a record medium one by one. 

[0027] At this time, the number of pixels of an image pick-up screen is reduced by Px=l 280x1 024 (pixel), Y-C data are 

reduced by the method of 4:2:2, brightness information is set to 8 (bit), color difference data are set to Yc=2x8 (bit) of 

8 (bit) for image data, and it becomes the formula (1) the image data transfer rate Vf indicates it to be below when 

compressibility of Fx=30 (frame/second) and image data is set to Cv=l about a frame rate. 

[0028] 

[Equation 1] 

Vf^PxxYcxFxxCv/8 (B/second) - (1) 

= 1280x1024x2x8x30x1/8 = 78.6432 (MB/second) 

However, (B) of a unit is (BYTE=8bit). 

[0029] 

Number of pixels of an image pick-up screen Px=l 280x1 024 (pixel) 
Brightness and color difference data Yc=2x8 (bit) 

Frame rate Fx=30 (frame/second) 

Compressibility of image data Cv=l Image data transfer rate Vf (B/second) 

Moreover, the transfer rate Wf of voice data will serve as a value shown in the following formulas (2), if the sampling 
number of bits is set to Ax=16 (bit) and it sets [ a sampling rate ] the compressibility of Tx=2(ch) and voice to Cw=l 
for Sx=48 (kHz) and the number of voice channels. 
[0030] 
[Equation 2] 

Wf=AxxSxxTxxCw/8 (B/second) - (2) 
= 16x48000x2x1/8 = 0.192 (MB/second) 
However, the sampling number of bits Ax=16 (bit) 
Sampling rate Sx=48 (kHz) 
Number of voice channels Tx=2 (ch) 

Audio compressibility Cw=l Transfer rate of voice data Even if it uses the data transfer means represented by USB 
used for general Wf with the personal computer etc., and SCSI, since a transfer rate is 1.5 to 10 (MB/second) extent, it 
cannot transmit the image data which the above followed. Therefore, when transmitting a dynamic image using means 
of communications with a slow transfer rate, generally the technique of carrying out compression control and 
transmitting data using the data compression technique, such as MPEG, in compression / elongation processing section 
40, is adopted. The image data read from the image pick-up signal-processing section 16 is compressed into one eighth, 
and it is expressed with the formula (3) the transfer rate VWf of the complex data with which it cried [ image data and ] 
in one voice indicates below the image data read from a multiplexer 38 to be supposing it compresses into one half 
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[0031] . * 
[Equation 3] 

VWf^V£^8+Wf/2 (B/second) (3) 
= 78.6432/8+0. 1 92/2 = 9.9264 (MB/second) 
However, image data transfer rate Vf (B/second) 
Transfer rate of voice data Wf (B/second) 
Transfer rate of complex data VWf (B/second) 

By compressing data as mentioned above, it becomes possible to perform a transfer of image data and voice data by 
means of communications with the transfer rate of 10 (MB/second). Moreover, when recording image data and voice 
data on a record medium 42, the compressibility of data may be inputted and set up from the input means 26 so that it 
may become a transfer rate according to the transfer rate of a record medium. Thus, since the information on data, such 
as compressibility information used as the parameter when elongating at the time of playback, and YC or RGB, is 
recorded on the header of the compressed image data, at the time of elongation, image data and voice data are 
developed correctly. 

[0032] When there are few communicative transfer rates and data transfer rates to a record medium 42 as the above- 
mentioned explanation than the amount of the data generated at the time of photography, it is necessary to decrease the 
amount of data using a certain technique. Although only photography used as the amount of generation of the data 
corresponding to the transfer rate of the record medium defined beforehand was permitted conventionally, since it is 
possible to change the amount of data automatically according to a data transfer rate, according to this invention, it 
becomes possible to record or transmit the greatest image data in the limited data transfer rate. 

[0033] Drawing 2 is a flow chart which determines the gestalt of the record which decreases the image amount of data 
in the mode of the animation record concerning this invention. In case the photography amount of data is changed and 
the gestalt of record is changed, before starting photography, it branches to the program routine shown in this drawing. 
[0034] If it branches to step SI 00 of this drawing "initiation" (it omits as the following SI 00 and explains), it will 
progress to the following SI 02 "chart-lasting-time assignment mode ?." 

[0035] In SI 02, to the photography predetermined time, the capacity of the record medium of the destination to which 
image data is transmitted judges whether priority is beforehand given to chart lasting time, and it is set up, when few. 
In giving priority to and setting up chart lasting time, it branches to SI 04 "chart-lasting-time assigimaent." In SI 04, it 
indicates that it is in setting mode of chart lasting time on the display means 56 by the command of a control means 22, 
and the display to which a setup of chart lasting time is urged is performed. The user of an electronic camera 8 inputs 
chart lasting time to the input means 26. In order to have a user check, they display the contents inputted into the 
display means 56, while a control means 22 reads the inputted data of chart lasting time. 

[0036] In the following S106 "a device transmission-speed judging", processing which judges the transfer rate of the 
communication link with an external instrument or the transfer rate to a record medium 42 is performed. 
[0037] When judging transmission speed, it is good to set the host device (electronic camera 8) connected to the 
condition which can be commxmicated, and the external instrument which is the destination to which the photoed image 
data and the recorded voice data are transmitted as the condition which can communicate, and to fix a transfer rate. An 
approach to fix a transfer rate is shown in drnwing 3 . 

[0038] According to this drawing, the communication link condition at the time of communication link initiation is 
performed according to the protocol of the initial state fixed beforehand. The transfer rate of an initial state is made into 
the transfer rate of 9600 (bps) general extent which can communicate with any external instrument. "ENQ" (demand 
signal) transmission is first carried out from a host device. If an external instrument receives "ENQ", while recognizing 
that the communication link was started, "ACK" (reply signal) is returned to a host device. When a host device receives 
"ACK", it can know that the external instrument is connected and the communication link is performed normally. 
[0039] While performing the agreement of after that versatility, it settles on a transfer rate. For example, the command 
"SET-CMD" of whether to support the transfer rate of 230400 (bps) from a host device is transmitted. An external 
instrument transmits the reply signal "ANS-CMD" which shows that a transfer rate 230400 (bps) is supported while 
transmitting "ACK" which shows that "SET-CMD" was received to a host device. 

[0040] A host device transmits the response "ACK" which shows that "ANS-CMD" was received to an external 
instrument. And the command "EOT" which shows that a transfer rate is changed is transmitted, and a transfer rate is 
switched henceforth and it commxmicates. 

[0041] After switching a transfer rate, in order to check whether a communication link condition is normal, a host 
device transmits "ENQ" to an extemal instrument. An external instrument transmits "ACK" to a host device while 
recognizing that the data link was established, if "ENQ" is received. When a host device also receives "ACK", it 
recognizes that the data link was established. And data are transmitted and received with the set-up new protocol 
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henceforth. 

[0042] The approach of determining a transfer rate with a record medium 42 by SI 06 shown in drawing 3 has the 
approach of setting up the transfer rate of the proper of a record medium 42, and a method of actually recording and 
surveying data. When a record medium 42 is memory card, ID information, such as CIS (Card Information Structure) 
memorized inside memory card, is read, and a recordable recording rate is judged. Moreover, about what has dispersion 
in recording rates, such as EEPROM, it is good to actually record and survey data. 

[0043] Thus, if device transmission speed is judged, it will progress to the following SI 08 "a recordable field search." 
The memorizable field of storage 42 grade is searched wdth SI 08, and a capacity recordable by SI 10 "a record 
remaining capacity judging" is judged. This record remaining capacity becomes one parameter which determines the 
compressibility of data at a next step. 

[0044] In addition, when it is judged by decision of SI 02 that it is not in chart-lasting-time assignment mode, it 
progresses to SI 12 "a device transmission-speed judging." Here, transmission speed is judged by said SI 06 like the 
approach which judged the transmission speed of a device. 

[0045] In the following SI 14 "sport mode ?", it judges whether the frame rate of an image is set up greatly. When 
photoing the scene of the sport which a photographic subject moves at high speed etc., a natural motion will be 
reproduced if a fi-ame rate is set up highly. Moreover, when a photographic subject does not move at high speed, in 
order to reduce the capacity of image data, it is good to set up a frame rate low. 

[0046] When sport mode is not set up by SI 14, it branches to SI 16 "frame rate 15Hz." In SI 16, a frame rate is made 
into per second 15 fi-ames of the usual one half, and the amount of image data is decreased. 

[0047] In the following SI 18 "resolution serious consideration ?", it judges whether the number of pixels of image data 
to record is made a setup which thinks resolution as important. Here, when it is made a setup which thinks resolution as 
important, it progresses to S120 "the record drawing prime factor of 1280x960x2 pixels", and is made a setup of high 
resolution. In not making it a setup which thinks resolution as important by SI 18, it makes it a setup which it branches 
[ setup ] to S122 "the record drawing prime factor of 640x480x2 pixels", and decreases the capacity of the image data 
to transmit. 

[0048] Moreover, when sport mode is chosen in SI 14, it progresses to the following S124 "fi-ame rate 30Hz", and the 
number of record pixels is set as few values by SI 26 "the record drawing prime factor of 640x480x2 pixels", and it 
progresses to SI 28 "compressibility count." 

[0049] In SI 28, compressibility is calculated based on the following formula (4). There are the approach of computing 
from the device transmission speed restricted and the approach of computing from the storage capacity restricted in 
count of compressibility. 

[0050] By this time, pixel number Px=l 280x1 024 of an image pick-up screen (pixel). Since 8 bits Yc=2x8bit and frame 
rate Fx=15(Hz) have already determined color difference data as what reduced Y-C data by the method of 4:2:2, and 
set brightness information to 8 bits for image data When sampling number-of-bits Ax=16 (bit) of voice, sampling rate 
Sx=48 (kHz), voice channel number Tx=2(ch), and the rate of speech compression are set up with Cw=l/2, the 
compressibility Cv of image data is expressed with the following formulas (4). Here, if VWf is set to 1 (MB/second) of 
the transfer rate of general EEPROM, the compressibility Cv of image data will bring the following results. 
[0051] 
[Equation 4] 

VWf^Vf+Wf (B/second) 8+AxxSxxTxxCw [ =PxxYcxFxxCv/]/8 Cv=(8xVWf-AxxSxxTxxCw)/(PxxYcxFx) - (4) 
= 8x1 million-16x48000x2xl/2/(1280 xl024x2x8xl5) 

**0.0251261 **l/39.8, however the number of pixels of an image pick-up screen Px=1280xl024 (pixel) 

Brightness and color difference data Yc=2x8 (bit) 

Frame rate Fx=15 (Hz) 

Voice sampling number of bits Ax=16 (bit) 

Sampling rate Sx=48 (kHz) 

Number of voice channels Tx=2 (ch) 

Rate of speech compression Cw=l/2 Transfer rate of complex data VWf=l (MB/second) 

Compressibility of image data When Cv and exposure time are made into Lx= 20 seconds and record remaining 

capacity of a record medium 42 is made into Qx=16(MB), the compressibility Cv of image data is shown by the 

following formulas (5). 

[0052] 

[Equation 5] 

Qx>=VWfxLx (B) 

>=(Vf+Wf) xLx >=(8+AxxSxxTxxCw [ PxxYcxFxxCv/]/8) xLx Cv<=(Qxx8-/Lx-AxxSxxTxxCw)/(PxxYcxFx) 
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■7.(5) . 

<= (16 inillionx8/20-16x48000x2xl/2) 

7(1280x1024x2x8x15) **0.0179 **l/55.9, however exposure time Lx=20 (second) 
Record remaining capacity Qx=16 (MB) 

Compressibility of image data A value with each smaller compressibility Cv for which it asked by the formula (4) of 
Cv above and the above-mentioned formula (5) is adopted, and image data is compressed. Thus, a control means 22 
determines these parameters based on the priority in the number of record pixels specified from the input means 26, 
image quality, and a frame rate. When the user of an electronic camera 8 gives priority to the image quality of a motion 
of an animation, sport mode is specified and a frame rate is adjusted by decreasing the number of record pixels, and the 
amount of color-difference signals at the time of carrying out Y-C conversion, or making compressibility small, 
without dropping. Moreover, when a user gives priority to the image quality of a still picture, it adjusts by dropping a 
frame rate, with the number of record pixels, or compressibility maintained. It is decided by trade-off of the increment 
in compressive strain that it will be an image resolution fall any shall be thought as important between the number of 
record pixels or compressibility. 

[0053] In addition, although the compressibility of voice data was calculated as immobilization by the above- 
mentioned count approach, you may make it change with the compressibility of image data. Thus, if the amount of 
contraction of the capacity of image data and voice data is determined according to the data transfer rate of a record 
medium, or the remaining capacity of a storage, it will progress to the following SI 30 "record carbon button-on?." 
[0054] In SI 30, processing for which it waits until a record carbon button is pushed is performed. Here, when a record 
carbon button is pushed, it progresses to the following SI 32 "compression and record." 

[0055] In SI 32, the command which compresses data based on the compressibility which 22 computed by the control 
meansS128, and image data and voice data are transmitted to compression / elongation processing section 40, 
compression processing is performed, and the compressed data are read from compression / elongation processing 
section 40, and are outputted to record / regeneration section 44 or the communication link signal-processing section 
46. 

[0056] If the compressed data are transmitted to record / regeneration section 44, record / regeneration section 44 will 
start the communication link for recording data to a record medium 42, and control of memory. Moreover, when the 
compressed data are transmitted to the communication link signal-processing section 46, the communication link 
signal-processing section 46 starts the communications processing for transmitting data to an external instrument. 
[0057] If transmission of data is started, it will progress to SI 34 "record carbon button-off?", and it judges whether the 
record carbon button is pushed. Here, when the record carbon button is pushed, it branches to SI 32 and compression 
and record of photography data are continued. When the record carbon button is not pushed, it progresses to the 
following SI 36 "an end", and this subroutine is ended, and it returns to the original routine. 

[0058] Drawing 4 is a flow chart which determines the gestalt of the record which decreases the image amount of data 
in the mode of the continuous-shooting record conceming this invention. In the continuous-shooting record which 
records a static image continuously, a control means 22 adjusts the rate of infanticide of the infanticide circuit in the 
image pick-up signal-processing section 16, or the compressibility of compression / elongation processing section so 
that it may become the amount of data corresponding to a transfer rate, and in it, it controls it so that desired image 
quality and photography spacing are obtained. 

[0059] In case the gestalt of record of the data which shoot continuously is changed, before starting photography, it 
branches to the program routine shown in this drawing. 

[0060] If it branches to step SI 50 of this drawing "initiation", it will progress to the following SI 52 "a continuous- 
shooting rate setup." 

[0061] In SI 52, the continuous-shooting rate Ex (frame/second) of a photography image is set up. This continuous- 
shooting rate is equivalent to the frame rate Fx (frame/second) at the time of animation photography. In SI 52, the 
display which shows that it is in setting mode of a continuous-shooting rate, and stimulates a setup of a continuous- 
shooting rate on the display means 56 by the command of a control means 22 is performed. The user of an electronic 
camera 8 inputs a continuous-shooting rate to the input means 26. They display the contents inputted into the display 
means 56 while a control means 22 reads the inputted data of a continuous-shooting rate. 

[0062] In the following S154 "a device transmission-speed judging", processing which judges the transfer rate of the 
communication link with an external instrument or the transfer rate to a record medium 42 is performed like processing 
ofS106. 

[0063] In the following SI 56 "the number setup of record pixels", the number of pixels of image data to record is set 
up. Here, in making it a setup which thinks resolution as important, the transfer rate of a bigger value is needed. 
[0064] In SI 58 "compressibility count", compressibility is calculated based on the aforementioned formula (4) and (5). 
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In addition, a frame rate Fx is calculated by transposing it to the continuous-shooting rate Ex. Moreover, generally, by 
photography of a still picture, since voice does not record, it may place with Wf=0 (B/second). In addition, it asks for a 
bottom type (6) from a formula (4) on condition that the following. 
[0065] 
[Equation 6] 

VWf^Vf (B/second) =PxxYcxFxxCv/8 Cv=8xV£/(PxxYcxFx) - (6) 
= 8x1 million/(1280xl024x2x8x5) 

**0.0763 **1/13.1, however voice data transfer rate Wf=0 (B/second) 
Image data transfer rate Vf=l (MB/second) 
Complex data transfer rate VWf^Vf (B/second) 
Continuous-shooting rate Ex=5 (frame/second) 
Number of record pixels Px=1280xl024 (pixel) 
Color difference data Yc=2x8 (bit) 

Therefore, it will become recordable if about 1/of data is compressed into 13.1. 

[0066] Moreover, when referred to as record pixel number Px=640x480 (pixel) as continuous-shooting rate Ex=10 
(frame/second), it can ask for the compressibility shown in a bottom type (7) from said formula (6). 
[0067] 
[Equation 7] 

VWf^Vf (B/second) =PxxYcxExxCv/8 Cv=8xVf/(PxxYcxEx) 
= 8x1 million/(640x480x2x8xl 0) - (7) 

**0.1628 **1/6.14, however voice data transfer rate Wf=0 (B/second) 
Image data transfer rate Vf=l (MB/second) 
Complex data transfer rate VWf=Vf (B/second) 
Continuous-shooting rate Ex=10 (frame/second) 
Number of record pixels Px=640x480 (pixel) 
Color difference data Yc=2x8 (bit) 

Therefore, in the above-mentioned setup, it v^U become recordable if about 1/of data is compressed into 6.14. 
[0068] Furthermore, by continuous-shooting rate Ex=5 (frame/second), when compressibility Cv=l / 8= 0.125 is 
indispensable, count shown in the following formulas (8) from the above-mentioned formula (5) can be performed, and 
record can be made possible by securing the field of the buffer memory for temporary storage of image data. 
[0069] 
[Equation 8] 
Qx>=VWfxLx (B) 

>=(Vf) xLx >=(PxxYcxExxCv/8) xLx - (8) 
>=(640x480x2x8x5x0. 125/8) x2 >=768000 (B) 
However, voice data transfer rate Wf=0 (B/second) 
Image data transfer rate Vf=l (MB/second) 
Complex data transfer rate VWf=Vf (B/second) 
Number of record pixels Px==640x480 (pixel) 
Color difference data Yc=2x8 (bit) 
Record remaining capacity Qx (B) 
Continuous-shooting rate Ex=5 (frame/second) 
Exposure time Lx=2 (second) 

Continuation continuous-shooting number of sheets ExxLx (frame) 

Data compression rate In Cv=0.125, therefore the above-mentioned setup, it will become recordable if the buffer 
memory for temporary storage of 0.768 (MB) is prepared. 

[0070] In the following SI 60 "compressibility >=1/16?", it judges whether compressibility is 1/16 or more, since it 
compresses too much, it comes out and it is, when compressibility is not 1/16 or more as a result of calculating 
compressibility by S158 ~ S162 — after performing a setup on which it branches to number of record pixels 
640x480x 2-pixel", and the number of pixels is dropped, it returns to SI 58 again. As a result of calculating 
compressibility by SI 58, when compressibility is 1/16 or more, it progresses to the following step SI 64 "record carbon 
button-on?." 

[0071] In SI 64, processing for which it waits until a record carbon button is pushed is performed. Here, when a record 
carbon button is pushed, it progresses to the following SI 66 "continuous-shooting compression and record." 
[0072] While outputting the command which compresses data in SI 66 based on the compressibility which 22 



JP,20pl-036904,A [DETAILED DESCRIPTION] Page 8 of 10 

computed by the control meansSl58, image data and voice data are transmitted to compression / elongation processing 
section 40, compression processing is performed, and the compressed data are read from compression / elongation 
processing section 40, and output to record / regeneration section 44 or the communication link signal-processing 
section 46. 

[0073] If the compressed data are transmitted to record / regeneration section 44, record / regeneration section 44 will 
start the commimication link for recording data to a record medium 42, and control of memory. Moreover, when the 
compressed data are transmitted to the communication link signal-processing section 46, the communication link 
signal-processing section 46 starts the communications processing for transmitting data to an external instrument. 
[0074] If transmission of data is started, it will progress to S168 "record carbon button-off?", and it judges whether the 
record carbon button is pushed. Here, when the record carbon button is pushed, it branches to SI 66 and continuous- 
shooting compression and record of photography data are continued. When the record carbon button is not pushed, it 
progresses to the following SI 70 "return", and this subroutine is ended, and it returns to the original routine. 
[0075] Drawing 5 is a flow chart which determines the gestalt of the record at the time of the buffer memory 20 use in 
the mode of the continuous-shooting record concerning this invention. At the time of buffer memory 20 use, a setup 
with a continuous-shooting rate, the number of record pixels, compressibility, and continuous-shooting number of 
sheets is performed, as shown below. Since the data transfer rate to buffer memory 20 is very high, the data photoed or 
recorded are temporarily incorporated to buffer memory 20, and are behind transmitted to a record medium or an 
external instrument. 

[0076] It branches to the program routine which is continuous shooting, and is shown in this drawing before starting 
photography in using buffer memory 20. 

[0077] If it branches to step SI 80 of this drawing "initiation", it will progress to the following SI 82 "a continuous- 
shooting rate setup." 

[0078] In SI 82, the continuous-shooting rate Ex (frame/second) of a photography image is set up. In SI 82, by the 
command of a control means 22, it is shown on the display means 56 that it is in setting mode of a continuous-shooting 
rate, and the user of an electronic camera 8 inputs a continuous-shooting rate to the input means 26. They display the 
contents inputted into the display means 56 while a control means 22 reads the inputted data of a continuous-shooting 
rate. 

[0079] The number of pixels of image data to record is set up, and the compressibility when recording is set up by the 
following SI 86 "a compressibility setup" the following SI 84 "the number setup of record pixels." 
[0080] In SI 88 "a continuous-shooting number-of-sheets setup", continuation continuous-shooting number-of-sheets 
ExxLx (frame) which is the product of the continuous-shooting rate Ex (frame/second) and exposure time Lx (second) 
is set up. 

[0081] Here, by continuous-shooting rate Ex=5 (frame/second), when compressibility Cv=l / 8= 0.125 is 

indispensable, count shown in the following formulas (9) from the above-mentioned formula (5) is performed, and the 

field of the buffer memory 20 for temporary storage of image data is secured. 

[0082] 

[Equation 9] 

Qx>=VWfxLx (B) 

>=(Vf) xLx >=(PxxYcxExxCv/8) xLx - (9) 
>=(640x480x2x8x5x0. 125/8) x2 >=768000 (B) 
However, voice data transfer rate Wf=0 (B/second) 
Image data transfer rate Vf=l (MB/second) 
Complex data transfer rate VWf=Vf (B/second) 
Number of record pixels Px=640x480 (pixel) 
Color difference data Yc=2x8 (bit) 
Record remaining capacity Qx (B) 
Continuous-shooting rate Ex=5 (frame/second) 
Exposure time Lx=2 (second) 

Continuation continuous-shooting number of sheets ExxLx (frame) 

Data compression rate It will become recordable if Cv=0.125, therefore the buffer memory for temporary storage of 
0.768 (MB) are prepared. 

[0083] At the following step SI 90 "record carbon button-on?", processing for which it waits until a record carbon 
button is pushed is performed. Here, when a record carbon button is pushed, it progresses to the following SI 92 
"continuous-shooting compression and record." 

[0084] In SI 92, the command which compresses data based on the compressibility which 22 computed by the control 



JP,200 1-036904, A [DETAJLED DESCRIPTION] 



Page 9 of 10 



meansS128 is outputted. Furthermore, image data and voice data are transmitted to compression / elongation 
processing section 40, compression processing is performed, and the compressed data are read from compression / 
elongation processing section 40, and are outputted to record / regeneration section 44 or the communication link 
signal-processing section 46. 

[0085] If the compressed data are transmitted to record / regeneration section 44, record / regeneration section 44 will 
start the communication link for recording data to a record medium 42, and control of memory. Moreover, when the 
compressed data are transmitted to the communication link signal-processing section 46, the communication link 
signal-processing section 46 starts the communications processing for transmitting data to an extemal instrument. 
[0086] If transmission of data is started, it will progress to SI 94 "record carbon button-off?", and it judges whether the 
record carbon button is pushed. Here, when the record carbon button is pushed, it branches to SI 96 "record number-of- 
sheets >= setting number of sheets", and judges whether record number of sheets is more than setting number of sheets. 
When record number of sheets is more than setting number of sheets, it progresses to SI 98 "return", and when record 
number of sheets is not more than setting number of sheets, continuous-shooting compression and record of retum and 
photography data are continued to SI 92. 

[0087] Moreover, when the record carbon button is not pushed by SI 94, it progresses to the following SI 70 "retum", 
this subroutine is ended, and it retums to the original routine. 

[0088] Drawin g 6 is a flow chart which determines the gestalt of the record which decreases the image amount of data 
in the mode of the voice record concerning this invention. In voice record, a control means 22 adjusts the rate of 
infanticide of the infanticide circuit in the image pick-up signal-processing section 16, or the compressibility of 
compression / elongation processing section at the recording rate which agreed at the record-medium transfer rate or 
the communicative transfer rate, and it controls so that desired image quality and photography spacing are obtained. 
[0089] In case the gestalt of the record of data which carries out voice record is changed, before starting photography, it 
branches to the program routine shown in this drawing. 

[0090] If it branches to step S200 of this drawing "initiation", it will progress to the following S202 "a voice sampling 
rate, the voice sampling number of bits, the number of voice chaimels, the rate of speech compression, and a setup", 
and each constant will be set up. 

[0091] In the following S204 "a device transmission-speed judging", processing which judges the transfer rate of the 
communication link with an extemal instrument or the transfer rate to a record medium 42 is performed like processing 
ofS106. 

[0092] In S206 "compressibility count", compressibility is calculated based on the aforementioned formula (4) and (5). 
In addition, in not recording an image, it calculates by placing with Vf=0 (B/second). The example of count of the 
compressibility Cw in Vf=0 (B/second) is shown in the following formulas (10). 
[0093] 

[Equation 10] 

Voice data transfer rate Wf^l (MB/second) 
Image data transfer rate Vf=0 (MB/second) 
The audio sampling number of bits Ax=16 (bit) 
Sampling rate Sx=48 (kHz) 
Number of voice channels Tx=2 (ch) 
V Wf^ Vf+ Wf (B/second) 

= O+AxxSxxTxxCw/8 Cw-8xW£/(AxxSxxTx) - (10) 
= 8x1 million/(l 6x48000x2) 

* * 5 .2083 If there is a transfer rate of 1 (MB/second) as shown in the formula ( 1 0) of * * 1 / 0. 1 92 above, even if it does 
not compress, the transfer of the case of only voice data will sufficiently be attained. Moreover, even if it is the case 
where a voice channel is set to 4 (ch), and it is set to Cw**2.642 and does not compress, it can transmit. 
[0094] In the following S208 "rate of speech compression >= voice criteria ?", it judges whether compressibility is 
beyond voice criteria, as a result of calculating compressibility by S206, since it compresses too much, it comes out and 
it is, when compressibility is not beyond voice criteria, after performing the operation which branches to S210 "the 
voice sampling rates 1/2", and reduces an audio sampling rate to current one half, it retums to S206 again. As a result 
of calculating compressibility by S208, when compressibility is beyond voice criteria, it progresses to the following 
step S212 "record carbon button-on?." 

[0095] In S212, processing for which it waits until a record carbon button is pushed is performed. Here, when a record 
carbon button is pushed, it progresses to the following S214 "speech compression and record." 
[0096] In S214, the command, the image data, and voice data which compress data based on the compressibility which 
22 computed by the control meansS128 are transmitted to compression / elongation processing section 40, compression 
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processing is performed, arid the compressed data are read from compression / elongation processing section 40, and 
are outputted to record / regeneration section 44 or the communication Hnk signal-processing section 46. 
[0097] When the compressed data are transmitted to record / regeneration section 44, record / regeneration section 44 
starts the communication link for recording data to a record medium 42, and control of memory. Moreover, when the 
compressed data are transmitted to the commxmication link signal-processing section 46, the communication link 
signal-processing section 46 starts the communications processing for transmitting data to an external instrument. 
[0098] If transmission of data is started, it will progress to S216 "record carbon button-off?", and it judges whether the 
record carbon button is pushed. Here, when the record carbon button is pushed, it branches to S214 and compression 
and record of voice data are continued. When the record carbon button is not pushed, it progresses to the following 
S218 "retum", and this subroutine is ended, and it returns to the original routine. 
[0099] 

[Effect of the Invention] Since the control means controlled the amount of data of said image data and said voice data 
according to a data transfer rate or storage capacity with a record medium or an external instrument according to the 
signal processor conceming this invention when transmitting image data and voice data to a record medium or an 
external instrument as explained above, it becomes possible to perform the photography data transfer which used the 
data transfer rate effectively only by directing the record conditions to which priority is given, and record. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the gestalt of operation of the electronic camera with which the image 
recording approach concerning this invention was applied 

[ Drawin g 2] The flow chart which determines the gestalt of the record which decreases the image amount of data in the 
mode of the animation record concerning this invention 
[Drawing 3] Drawing showing an approach to fix a transfer rate 

[Drawin g 4] The flow chart which determines the gestalt of the record which decreases the image amount of data in the 
mode of the continuous-shooting record conceming this invention 

[Drawing 5] The flow chart which determines the gestalt of the record at the time of the buffer memory use in the mode 
of the continuous-shooting record conceming this invention 

[Drawin g 6] The flow chart which determines the gestalt of the record which decreases the image amount of data in the 
mode of the voice record conceming this invention 
[Description of Notations] 

8 [ ~ The image pick-up signal-processing section 18 / - An image pick-up timing control means, 20 / - Buffer 
memory, 22 / ~ A control means, 28 / — A microphone, 32 / — A sampling rate generator, 34 / ~ An A/D converter, 
42 / - A record medium, 44 / ~ Record / regeneration section, 46 / - Communication link signal-processing section ] — 
An electronic camera, 10 — A taking lens, 14 ~ CCD (solid state image sensor), 16 
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m\zft^\^x7i-a^(D'^pmmzmmn^. -euTa 



5 

-/^T. 7 6 6 , 6 6 x-m^iti^^^um i^fz'mz 

■5. 

[0 0 2 2] jzm<ot^iom^^nrcn'fi3:^ys<Dm 

[0 0 2 3] mmr^m\i^ m.mv>xi oRum i 
2^i!\-Lxmi^mmm'f- (ccd) i4<D^^mzf&i^ 

$n«. ■€-tTi:oS¥#ttttCCDrt©#ir>-y-C3t 

Jinici-^TCCD 1 4fc#«sti^ctn^®^ttjig 
jj:w*$nT, a»m^fflaii5i GtTHftx-^'o 

[0 0 2 4] $!liaf^S2 2«. mUy'i^9)V9-9\Z^ 
iffrr*. Ay7r;»^t 'J 2 OtcfeiW^nfeBflfcT^-^ti 

[0 0 2 5] ^^^lagJ^Tti, •7'f^n7^>2 8, 2 



(4) 1#P8 2001-36904 

6 

:f3 0, 3 0lrlii|i$n, RfrSo+)->y'J >yw-hT 
. x-^EEifigas 3 6.36 xmx&^niiMk-^)Vj-:f 

U^XZ8\ZX^P^-^<Dl^^\y^)VtU9^>^ 

[0 0 2 6] A**g 2 elegit e.nTt»sfe&jP:J'> 

¥^2 2tt-R#A*-;/7r/^:'J 2 0 Wt^lCfeilfi^nT^i 

-^t^mmmkmz^&f^tiiim^n'^. 

[0 0 2 7] c:<ot#lca[«tli]iioii3(?«:*Px=i 2 
8 0X1 024 (■*) . Y-Cx-^'€:4 : 2 : 20 

;&^:T^'MtTB#x-i5'?&)ifffi««l^&8 (bit), 
feUx-^^S (b i t) <DYc = 2X8 (b i t) t 
U. 7l/'-AU'-h*Fx = 3 0 (f rame/S>) . 

Bi«T-^offi«s*scv=i t-rst, ia«5r-^0 

Ki^^Sv f ttfiiiTfrs^-riC (1) tts.^, 

[0 0 2 8] 



20 [§ci ] 



(1) 



V f = PxXYc XFxXCv/8 (B/S>) 
=1280X1024X2X8X30X1/8 
= 7 8. 6 4 3 2 (MB/|}>) 
fit. #(S:0 (B) tt (BYTE = 8 b I t) (OZ.tX [0 0 2 9] 

»^ilS01i^^ Px=1280X1024 
ffS-eUr-^' Yc = 2X8 (bit) 
yV-hV-V Fx=30 (frame/g>) 

iaifer - <r>EM^ C V = 1 

(B/#) 
(2) (c^-TMiTiS. 
[0 0 3 0] 
[«C2] 



-^©feiijt^ vf 
hg:5Ax = i 6 (bit), ^yzf^)>{/v--V^s 

x = 4 8 (IcHz) . W7*f'-\'>^;i'»*Tx = 2 (c 
h) , if)&0£EfiS*?&Cw=l if^t. KT<0^ 

W f =Ax X S X XTxXCw/8 
=1 6X48000X2X1/8 
= 0. 192 (MB/#) 
fit, •!t>yU>yf-y hfC 

B^SCS ncf^«$n«.y^-:5'©^2l^^<&ffl<'>T 

(g^liiKfil. 5~10 (MB/#) eSTfeS© 
T±iB©ai^ t fciS^x- SrIiKii-r 5 C t \tX%n. 

• #3g«aSgI54 0 (ciJl^TMP 

EGm<DT-i^&m^it^m-^XT—^^m^umvx 



(B/#) 



(2) 



Ax= 1 6 (bit) 
Sx = 48 (kHz) 
Tx = 2 (cli) 
Cw=l 
Wf 

&mt^^mT!i^-mzmm^nx^^^. mm^mm^ 

1 6d^^^*tii$n5H^x-:5'^«sj^«l/8CE«g 
0iJ^«l/2lCJEfigl,fct-r-5t, B^x-^'tl^J&x 

t^^ioitft^^y'-'S'm^mmmyyf f \i&,T\z 

^-TjS: (3) T^^ns. 
[0 0 3 1] 
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8 



[&3] 

VWf =V f /8 +Wf /2 

= 7 8. 6 432/8 + 0 
= 9. 9 2 64 

±SOJ;3fCx-a'^)EE«g-rsc:tlrJ;0. l 0 (MB 

flE«**A:>7^iJ:2 6*>&A*UTi9:3tUT'bJ;t>. 

m\zw^r^t^<DA vi^-^ iifs-^&^-^mmL^x c 

trctt R G B ^Ox- rS' ©flf«*if2® S tlT l» S OT, 

[0 0 3 2] ±tsoi}i?g(Dtt5 0, ji(t©fciijia^K 

[0 0 3 3] BI2tt, *f8?qt^«»lHI3&Ot-Ht 

tfxi^v u)\^-=f-y\z^m^x<^, 

[0 0 3 4] l^0©Xxy:/S 1 0 0 rpgj&j (etTS 

;*:osio2 mmmfmit'^-Y'i \ \c-m, 

[0 0 3 5] S 1 0 2T«, H^x-^^feiiT^feiS 

s 1 0 4 riBgi^r^J&^tj cij-iKTs. s 1 0 

4T«S!ll3l^a2 20|g'^ICJ;t>TS^^ia5 6±ICE 

mmT-n-m^^^2 2-b'^m.h-'^^ht.%\z. im 

[0036] ;*:OS106 r-r/N'< 7>ji«iiS*iJ^J T? 
tt, ^g5«g§<i:Oaffl0^ii)igXtttegi!iJj5{*4 2JCJ* 



(B/S>) - (3) 

. 1 9 2/2 
(MB/S>). 

V f (B/#) 

Wf (B/S>) 

VWf (B/S>) 

[0 0 3 7] afi^s^iijs-rsii^fciJ, a<s^tg« 
10 mz^m.^ixx\<^^%7.vm^ m'i'tj^ys) t. m 

[0 0 3 8] iii0fcj;n«. mmmt&mommvimu. 

mti-^mti 9 6 0 0 (bps) n^o^mmm^z lx 
20 ^) iift-rs. ^i.g?«i§g*i TENQj <£s«tfce.am 

TjJPBi&^fnfcu.h^^SS-r-Stt'bl:: tackj (*S§ 

mn) ^-t^xhrnisizm-r. t^xhmmt fackj ^ 
smr^^tiz^oxnmmmmm^nxiiK), k-d 
mmA^jEmznt>nx\^^^:Lt^^^z.tfiixt^, 

[0 0 3 9] ^©^8l'«rO]S0ft»*fT5*TeSI2ffi 
©IROgilJ&^&ff -S. hfilS**^ 2 3 0 4 0 0 

(bps) <Dmmmm^-^t--h-r^f)^m^o:3-7>\' 
rsET-cMDj ^mmt^, neuiisgtt tset- 

CMDJ ^^inVrzZ.t'&^-r TACKJ $7j>;^htSS 

30 izmm-ri>tt%\z. fammmz 3 0 40 0 {bps) 

^■b-#-h-r*C:t<£7R-riiI^«^ TANS-CMDJ 
[0 0 4 0] *;^h«?§tt TANS-CMDJ 

fe;it*«-r*6«f TACKj *^i.ffl*8Sfr2i{i-r«. 

bTfeilljiffi^^M-r5C:i:<&^f nT>K TEOTJ 

siiMbT, &.^^^mmm^m'o^xxmm-ti>o 
[0 0 4 1] ^mm&^^om^fzmz. afn^s8*^E 

izMLX TENQJ ^iHmfSo :i1-S?«2§« TENQj 

htsgsfzMLT TACKj ^mmt^. 
T.hmm'b^ft TACKj ^Sffl-r-5^:tte:j:oTx- 

[0 0 4 2] 0 3tCS^-rS 1 0 6Tie®!«^4 2 tcDG 

■rs^&St*^*^, t2#j«^*^4 2Ai^^:U-;^-HTS 
50 S(Card Information Struct 



(6) 

9 

u r e) mo I DlfS^^^flXO. IB&BJtE^iES^ffi 

mi&t^. sfc, EE? Roum<Dx^utmmmz 

[0 0 4 3] z<D^'j\zvxy'/-^^7.mKmmmi^^ 
n^t'A<Ds 1 0 8 nmoimmmi^mi \zmti, s i 

0 8 -CfttlBii««i^4 2 ^(Dtii^^mT^mmrnVX. S 

1 1 0 r8Bas$»«jtj \zx9i»p!mtimmi:nMr 

^^t^-'oony^-i^tts.^. 10 
[0 0 4 4] ;^c^. s 1 0 zom^xmrn^f^H'^'^- 
Yxti\,^tmmLtzm'^\z\ts 1 1 2 rx/wxada 
sm'&i tiitr. iiJiTttiflBS 1 0 6TT/H^©ii 
mmm^n^i^if^fktnmzLxmmm&^m'&'t 

[0 0 4 5] *CDS 1 1 4 rX5p-7^:-H?J Ttt. 

ta^^&ii^^^ss^n-s. s;^, S3i^#:*tsaT'^i(i 20 

[0 0 4 6] S 1 1 4'C7.#-';/^-HS:K^b/^j::<i^o 
fc»^»CtJS116 r7U-AW-M5Hzj (C^J-fe 
1-4. S116T«, 7U-AU-h«:a^©i|i5J-©» 
5 7U-AtLTiii«tx-^©**«^J>*-li-*. 

[0 0 4 7] ^JjcOS 1 1 8 l/?|^Sa«?J t2S 

t^m'^v'-^(Dmm^^^ m'^&^M.mr^WL-&\zf 

VWf=Vf+Wf (B/g>) 

=PxXYcXFxXCv/8+ 
Cv= (8XVWf-AxXSxXT 

= (8X1000000-16X 

X1024X2X8X15) 
= 0.0251261 ^1/3 
fit, ^^S®<Oii^& Px 
»S • fellT*-:? Y c 

7W-AU-h Fx 
^^-!^->y'J>^f7 hgc Ax 
U->y<J>^^U-h Sx 

«?*^-v Tx 
W^JEfil* Cw 

^fi£x-i5'(Og2l]ig vw 

efc^T-^offi^^ cv 

®^#»?£Qx=16 (MB) trst. Blfex-^'O 

BEfli^cvttetTcoic (5) tcTSsns. 

Qx^VWfXLx (B) 
^ (V f +Wf ) XLx 
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10 

-SS^lcLfcig^tfSS 1 2 0 riHgW^&l 2 8 0 X 

9 6 0x 2H^j icjii^^i^^^grolgSir-rs. fcb. 

5 1 1 8T/l?lfeffiSa«T^^^(CU^tlili^»C«S 1 
2 2 r^filHig&6 4 0X4 80 X 28^1 t^J-feU 

[0 0 4 8] %tz. S 1 141;:TX7j?-'7t-K^SJ^ 
tfc«^lCtt^OS 1 2 4 r7l/'-AU-h3 OHzj 
Cit*. SI 26 rK»H^ft6 4 0X4 8 0X28 
ftTl2&H5^f:*i!>;S:V>®tC^^LTS 1 2 8 fJE 

[0 0 4 9] S 1 2 8Ttt. TIBOjS: (4) KS-rfV>T 

[0 0 5 0] c:©t#*-c»ca*liiiS©li5^ScPx = i 

2 8 0X 1 0 24 (H3g) Y-Cx-:J'*4 : 2 : 

2©^ri5:TgiMLTS#^x-^*W«1»«* 8 b i t\Z 
VTz^(Dt. feUx-^S: 8 bi t<DYc = 2X8bi 
t 7U'-AU-hFx=l 5 (Hz) t\frX\Z^ 
^LTt^SCT. ^^<01i->7'"J>i^tfy h»Ax=l 

6 (b i t) . lJ->:/'J>i^W'-hSx = 4 8 (kH 
z) , ^^^■\'>*;1'S:Tx = 2 (ch) . ^^JEi^* 

tt£4ToSC (4) 7?S^^n■5. c:;:-e, vwf 

^jEEPROMOteSljSKOl (MB/S>) tf4t, 

[0 0 5 1] 
[^4] 

AxXSxXTxXCw/8 

xXCw) / (PxXYcXFx) 

... (4) 

48000X2X1/2) / (1280 



9. 8 

=1280X1024 



m 



= 2X8 
= 1 5 
= 1 6 
= 4 8 
= 2 

= 1/2 
f = 1 

[0 0 5 2] 
[%5] 



(b I t) 
(Hz) 
(b i t) 
(kHz) 
(c h) 

(MB/S*) 



( 7 ) 
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12 



^ (Px XYc XFxXC v/8 
Cv^ (QxX8/Lx-AxXSx 

^ (1 60 0 0 000X8/20 
/(1280X1024X2X 
%0. 0 17 9 ir 1/5 5. 

fflL> mmm lx 
^m^^m Qx 

lI^r-:$'OJIi8l$ Cv 
±f2co^ (4) i. ±E<DSC (5) T*i!6it^-n-e*nw 10 

*^e.Ji)£$n5fB»liiJg». H«. 7^-AW-h©« 

/ 7 8 Offiffl#!&il!jiiiOi!)^<Dil»2r@3t^1+-5« 

[0 0 5 3] Sc*, ±IBoth#;&feT-liif^x-^<offi 
0 riBg!|?^>oN?j fcjttr. 

10 0 5 4] S130T«, 8aa5j^^>*<«>$n*ST 30 

«^ictt. ;*:os 1 3 2 rjiii9g • te^j izmts. 

[0 0 5 5] S132Ttt, $i||ai#g2 2*ts 1 2 8T 

mT—^t=^py'-:^t^mm • #?i<!!iagi54 o frein 

(ge^ffla?fS4 6frm:^sn-s. 

[0 0 5 6] £E«s^nrcx-^s:t2ii • n±mmm4 4 
freiif ^ mm- n^mm^ 4 4 ttt3©^«^ 4 2 tc 4g 

«asgi54 6 tce2^bfeii^tctt> a<im^Msa54 6tt 

[0 0 5 7] r-^'oe2iJ&<iis&$n<&ts 1 34 ri2 



+ AxXSxXTxXCw/8) XLx 
XTxXCw) / (PxXYcXFx) 

- (5) 

-1 6X48000X2X1/2) 

8 X 1 5) 

9 

= 2 0 (#) 
= 16 (MB) 

s 1 3 6 mt> Oi \zm^. :^-^zf)v-^>^t^ihx 
7i<D)v-f->\zm^. 

[0 0 5 8] E14tt, *fg«fc«R5ig^8BS<0^-Ht 

3?te&©«^(c«, «»^g2 2tta^«^i!aagKi e 

aa50ffi«g^*«Gjiliiit»c^S5:Ufcx-^^»t;5:5J;7 

[0 0 5 9] m-^m.m^v=-9<otm<r)mm^^m^ 
imz\t. ms^^mmi>m\zmm\zyhtfuif^uv 

[0 0 6 0] mm<D7.y-yfs 1 5 0 rpBj&j \zjiii^h 
x<^iL. ;*:<Dsi52 m'^mmWL^s \zmts. 

[ 0 0 6 i ] S 1 5 2 Ttt, a^H«!0]i^^ft E x 
(f rame/#) ^iS^e-f-S. eKOSs^jiKtt, KB 
a»R#©7W-A^-hFx (f rame/S') trfflS 

•r^. s 1 5 2x\mm^^2 2<Dfi<^\zi:^x^7P.^ 
e5 6±fca^3iar©«s:j£t-HT*5;it*^i/, n 

A:'J^S2 6lcMLTa^jigOA:^*fT5. Xii 

h\Z. «^^g5 6lCA:^UAcrt$^£«^t--5. 
[0062] :k<DS\5A W'f :^ffl«iiS*iJfej T 
^1-§15«S<i:<7)aft©Ki!|jgSX«fB®««:4 2 IC^ 

Tstesijgs^*ij«-rsMa^. s 1 0 ero^aaii^fii 

[0 0 6 3] J*:<OS 1 5 6 r|3©ii|3f?»iS5£j Ttt. ge 

[0 0 6 4] S 1 5 8 rjEiffi*ff»J Ttt. flftlHOiC 
(4) Rj; (5) tS-:?triTffi«[^OIhg*fT7. & 
43. 7U-Al/-hFx^a^jiarExlrBttS;^.TH- 

iirowf = 0 (B/S>) i@tiT'bJ:Vi. 35:t3. UlT 

o*fricTiC (4) ifif>yf: (6) $*je)T**. 

[0 0 6 5] 

[iB:6] 



(8) 4fW 2001-36904 

13 .14 
VWf=Vf (B/S>) 

= PxXYc XFxXC v/8 
Cv = 8XV f/ (PxXYcXFx) -(6) 
=8X100 0 0 00/(12 80X10 24X2X8X5) 
= 0.0763 %1/13. 1 

fib, =spT—^mmmm wf = o (B/m 
m^T-i^mmmm vf = i (mb/#) 
ft^fiT-^mmmBi vwf=vf (b/&) 

ji^jiS Ex = 5 Urame/m 

ammm^ px = i28oxio24 mm 

feMr-^ Yc = 2X8 (bit) 

tSoT. *!ii/i3. iicr-^'4£E»-rntfaB»piii -r-sis^fctt. mbbjc (a) Averse (?) \zmtsm 

[0 0 6 6] %tc. a5f:jgg^Ex= 1 0 (frame/ [0 0 6 7] 

e>) tLTffi®iii^g:Px=6 4 0X4 8 0 mm) t mi] 

VWf=Vf (B/|J>) 

=PxXYc XExXCv/8 
Cv = 8XV f/ (PxXYc XEx) 

= 8X1000000/ (640X480X2X8X10) - (7) 

^0. 1 6 2 8 =1/6. 1 4 
ffll/, ^)»x-^te2lji« Wf = 0 (B/e*) 

u^T^-^'esi^s vf = i (MB/#) 

^fi£T-5'$RMa« VWf=Vf (B/#) 
a^fjiS^ Ex = 10 (frame/g?) 

i2®H3^S Px = 640X480 (H5g) 

feUx-^' Yc = 2X8 (bit) 

ii£oT±t2®^S©«^«. iKJl/6. 14ICx-5'£ S:fT-pT. H^r-^'0-^t21tffl/^y7T;<^:UW® 

[0 06 8] MfC, ji^jiaeEx = 5 (f r ame/ 5. 
#) t?, ffifig^Cv= 1/8 = 0. 1 2 5*tij5.^-e»5 30 [0 0 6 9] 

±8ea (5) A^e,KTwic (8) ^'^•rl^ff msi 

Qx^VWf'xLx (B) 
^ (V f ) XLx 

^ (PxXYcXExXCv/8) XLx ••• (8) 

^(6 4 0X4 8 0X2X8X5X0. 1 2 5/8) X2 
^7 6 8 0 0 0 (B) 

fit. if^T-^e2l^ft Wf = 0 (B/IJ') 

H«tx-^<e2l«aS Vf = l (MB/S») 

vwf=vf (B/g->) 
nmmm^ px = 64ox48o mm 

feSx-:5' Yc = 2X8 (bit) 

mmn^B. qx (b) 

a^jiS Ex = 5 (frame/g>) 

Jfj^Btrs^ L X = 2 («>) 

Si^a^ftSc ExXLx (frame) 

x-i'EEite^ Cv = 0. 125 

CSoT±EOffi:^0«^Ctt. 0. 7 68 (MB) (0- t)t S 1 5 8TJE«8¥OSHSC*ff:?fciMlJR. ffifiS^ 

[0 0 7 0] ^^scOS 1 6 0 rjBEffi^^l/l 6 ?J T« 16 2 mmmmB.6 4 0X4 8 ox 2ii3^J \Z^^L 



( 9 ) 
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15 

5. fctS 1 5 8TKi^$Off^<&ff ffifig* 

*n/i 6&,±-v$>^m^iz\rA<D7.7-y:fs i 6 4 

r|B®Jl^:?>ON?J 

(0 0 7 1] S164-Ctt, 8a&iJ?^>*<J«P$n5*T 

[0 0 7 2] SI 6 6T(i. mm^m2 275*3 1 5 8T- 

mm^4 o\z&mvx&i^mm^'m\ zm^ntz^- 
^'ttmai • #3S«a3i^fi54 o*»e.gi*tabT?egi • n±m 
agi54 4Xtt, a««^jaa«S54 6»cffi*-rs. 
10 0 7 3] Eiie$ti/bx-^'*i3@-B4<aag54 4 

tei^-rsi. tm-n^f&m^4 4\tmmm^4 2\z 

«iasi54 6 fce2iufc<g^{ctt. afifi^Magi54 6tt 

[0 0 7 4] T-^'Oe2l*tp8JS$n-5)i:S 1 6 8 ffa 

^s^tctts 1 6 6\zi^t^vxwtmy'-^(Dm^mm • 
j*:os 1 7 0 THOj cji*. *-y-:/;p-^>«i(il7b 

[0 0 7 5] 0 5tt, *%igiC^S]g^tfi&<Dt-h*lr 
*3lt5A*y7r;^tU 2 0^fflB#©t2©«Jg|i2>ftSr 



16 



/ux^i^^xmz^mmi^xmmmzmmti. 

10 0 7 6 ] a^ji^-CB.-^A--;/7r^^t'J 2 0 Sffiffl 
■ri)«^(i«. g]^^MS&-r'5ilirl^EIlc:*T7'Di^7 

[0 0 7 7] m^<D7.r-y/S 1 8 0 rRjiSj izj^l^b 

x<?>t. ^os 1 8 2 wjig^^j tcatr, 

10 ( 0 0 7 8 ] S 1 8 2 S^H^roS^iiSE x 
Urame/m ^m^t^. SI 8 ZXitUm^^ 
2 2 0jg^fcJ;-3Ta*¥il:5 6±tca3^ii«©$?^t 
-HT».5it*^U, fl^*>l7 8 0«effl#tt, A:^ 

¥]iS©x-^tt^j^^©2 275t^*lSl^<»:tt>»C. m 
7f:^Wl5 e CA^L^crt^^^^TS. 

[0 0 7 9] ^>:©s 1 8 4 riaikBsg&ia^j la 

@i-r5H^x-5'C01i^^€:^)tt;^:©S l 8 6 TEEfil 

20 [0080] S188 WtSCISS^Sj TB, l^MS 
Ex (frame/I^) »]^li*raLx (#) twfil 
X$>^mmm9^^ExXLx (frame) 

[0 0 8 1] dCT, a¥jSKEx=5 (f r ame/ 
T, £Eifil¥Cv = 1/8 = 0. 125*«!JJ^T*5 

±iHsc (5) *^e,gJiToiC (9) jc^-rfh» 

^&fft3T> iiI^x-;S'©-^Etl:ffl/ty7r;<t'J 2 0 

[0 0 8 2] 
30 m9] 



Qx^VWfXLx (B) 
^ (V f ) XLx 

^ (PxXYc XExXCv/8) XLx - (9) 

^(64 0X480X2X8X5X0. 1 2 5/8)X2 



^768000 

feMx-iS' Yc = 2X8 

taik?Mft Qx 

ii^jig^ E X = 5 

mmf^ Lx=2 
wkm^-mi E X X L X 
T'-^&m cv=o. 

S!oT, 0. 7 6 8 (MB) C0-P#S3ttffl/'?y7r;<t 

[0 0 8 3] 'k<r)7s7-'y-fS 1 9 0 r|B^7}^^'>ON 



(B) 

Wf = 0 (B/S>) 
Vf = l (MB/#) 
VWf=Vf (B/g>) 
Px = 640X480 (H^) 



(b i t) 
(B) 

( f r ame/S>) 

m 

( f r ame) 
1 2 5 

1 9 2 ra^ffim • seej t^jitr. 

[0 0 8 4] S 1 9 2Ttt, «!lfil^g:2 2*«S 1 2 ST? 



gi54 oicejiUTjEasma^fft>, Ei^^nfex-^j^ti 



( 10 ) 



200 1-36 9 04 



17 



18 



[0 0 8 5] mflgsn^cx-^'^tg® • n±mm^4 4 
ji!ia^$4 6 tiesiLfcii^ttt. iiiffi^i!ias64 e « 

[0 0 8 6] x-^<7)ej||*^HS&$tl-5i:S 1 9 4 rfg IQ 
fil7j?^'>0FF?J iCjt*. iaS5}^^>*^}¥$tlTli-5 
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